Giang's organic shrimp farming ponds, Nam Can district, Ca Mau province were investigated in three seasons (March -dry, July -transfer and Novemberrainy season). Results showed that the average abundance (inds/10 cm 2 ) ranged from 221. 
INTRODUCSION
n Vietnam, the expanding shrimp farming area is an important precursor of rapid reduction of mangrove forests occurred in the last century [1] . National policies have been attempting to reduce these impacts through the development and widespread dissemination of the organic shrimp farming model. This is a new approach that preserves the critical environmental protection provided by the mangroves while also providing a sustainable basis for the shrimp farming industry. According to Vietnam's Ministry of Agriculture and Rural Development, Ca Mau province is one of the Vietnam's largest shrimp production and farming areas [2] . However, despite the biggest area of mangrove forests and organic shrimp farming, there are lack of information about the model of organic shrimp farming [3[ . In the last few years, several studies have until recently referred only to survey of the physic -chemical characteristics [4, 5] , plankton and meiofauna communities in the organic shrimp farming ponds (OSFP) [3, 6] .
Many researches are notable in that shrimps have been described as omnivorous scavengers which feed on a variety of large quantities of organic detritus, silt, sand and sand consisted mainly of benthic organisms [7, 8] 
MATERIALS AND METHODS

Study areas
The Nam Can district is a coastal area of Ca Mau province belong to the Mekong Delta region of Vietnam that covered an area of 533 km². Nam Can has been recorded as the large areas of mangrove forests. It could be one of the major reasons why the Nam Can district encompasses the largest area of organic shrimp farms [17] . Besides the big river of Cua Lon with also large areas of mangroves, Tam Giang commune (a rural commune of Nam Can district, forms a roughly 95.31 km 2 ) created favourable conditions for the development and widespread dissemination of the model organic shrimp farms. Currently, black tiger shrimp (Penaeus monodon) is widely farmed in this area [4] . 
Sampling and laboratory techniques
Nematode samples were collected by mean of 10 cm 2 cores, pushed into the sediment at least 10 cm depth. In each of these ponds, three replicates were collected (right, middle and left bank of pond). All samples were fixed in a 7% formaldehyde solution (heated to 60°C) and gently stirred. In the laboratory, samples were sieved through a 38 µm mesh and extracted by flotation with Ludox -TM50 (specific gravity of 1.18) [18] . Samples were stained with 3-5 mL Rose Bengal solution 1%. All individual numbers were counted and one hundred nematode specimens were used for making slides and identification processed according to De Grisse (1969) [19] . Nematodes were identified to genus level by using the following literature: [20] , Zullini (2005) [21] , Nguyen (2007) [22] and the NeMys online identification key [23] .
Data analysis
Nematode dry biomass was calculated by measuring the maximum length (L -µm), excluding the filiform tails, and the maximal body width (W -µm) of nematodes using an image analyzer (Axiocam Zeiss). Individual nematode wet biomass (μg) was calculated using Andrassy's formula for body mass [24] : Wet biomass (μg) = L × W 2 /1600000, where L represents the nematode length (μm) and W the nematode width (μm). The individual dry biomass (μg) was estimated as 25% of the wet biomass [25] . Total dry biomass was then calculated by all individual genus biomass, and the total number of nematode per sample measured, and their corresponding average abundances.
The ABC curves were used to detect the EcoQ in Tam Giang's OSFP. This method involves the plotting of k -dominance curves for species abundances and species biomasses on the same graph and making a comparison of these curves forms. The species ranked in order of importance in terms of abundance or biomass on a logarithmic scale (x -axis) against percentage dominance on a cumulative scale (y -axis). The relative position of these curves has been suggested as a measure of the degree of stressed. There are three levels of environmental disturbance: Under an unstressed environment the biomass curve overlies the abundance curve for its entire length as an indication of the dominance of a few large species (k -selected species). In a highly stressed, the abundance curve overlies the biomass curve as a result of numerically dominance of a few opportunistic species with small body sizes (rselected species). The degree and direction of the separation of these curves, which represents the area between the two curves is given by the Wstatistic [26] and expressed as:
In which: pA and pB are the "average species rank" for abundance and biomass and S is the number of species. W -statistic takes values in the range (-1 to 1) with W close to 1 for equal abundances across species but biomass dominated by a single species, and W close to -1 for the converse case indicating that the biomass curve lies below the abundance curve and thus the more stressed the community and degraded the system. The ABC curves were drawn using the statistical software PRIMER VI of Plymouth Marine laboratory, UK.
Two way ANOVA test was carried out to compare the abundance and total dry biomass between seasons (dry -transfer -rainy) and between ponds (CM1 -CM8). All variables were log -transformed to normalize their distributions before analysis. All statistical analysis were performed using the software STATISTICA 7.0. P -Values < 0.05 were considered significant.
RESULTS AND DISCUSSION
Nematode abundance and total dry biomass
The results of present study showed that nematode communities in Tam Giang's OSFP were characterized by high abundance through three surveys. (Fig. 2B ).
The two way ANOVA showed significant differences for pond, season and the interaction terms season * pond effect on total dry biomass at the 95% confidence level (p -pond = 0.006, pseasons = 0.02 and p -pond * season = 0.04). However, significant differences between pond and season for nematode abundance were found (p -pond = 0.02, p -seasons = 0.005 and p -pond * season = 0.20). . Contrary to the EcoQ in the dry season, the ABC curves in the transfer season indicated unstressed condition in most of the ponds (4 out of 8). Unstressed condition was observed in CM1, CM3, CM6, CM7, while moderately stressed condition was noticed in CM2, CM8. The ponds CM4, 5 had been classified as stressed condition (Fig. 4) . In the rainy season, the ABC curves and W values showed stressed and moderately stressed condition in most of the ponds (Fig. 5 ) whereas unstressed condition was observed only in one pond (CM4). The genera Terschellingia and Daptonema have been recognized as the highest biomass as well as number of individuals. In Vietnam, there are many scientific studies provided information about mangrove forest, but too few studies mentioned of the OSFP. The present study is one of the first research that use nematode communities to detect the environmental stress on the OSFP. In general, the ABC curves and W values indicated that a lightly stressed in EcoQ in most seasons, except for the transfer NATURAL SCIENCES, VOL 2, ISSUE 3, 2018 season which has been recognized as the highest environmental sediment quality. Nguyen et al. (2017) warned that the environmental characteristics in Tam Giang's OSFP may also be not quite optimal for shrimp farming, such as high percentage of TN, TOC, low pH and anaerobic condition in the sediment [4] . It could be one of the major reasons why the EcoQ in Tam Giang's OSFP was classified as lightly stressed in most seasons.
Application of the ABC method to detect the EcoQ in OSFP, Ca Mau province for classification of communities as stressed, or unstressed, is strongly influenced by the presence of these genera that dominate both the biomass and individuals curve, e.g. Ptycholaimellus , Terschellingia, Pomponema, Sphaerolaimus, and Daptonema. It is known that, Terschellingia selected as indicators of a poor ecological quality status because of their well -known tolerance to pollution [27] , the genus Daptonema is typically found in organically rich, muddy sediment [28] and has been proposed to be representative of a community that is well adapted to stressed conditions [29] . The indicator genus Sphaerolaimus is again known to inhabit stressed and anoxic sediments [30] . By contrast, Ptycholaimellus, Pomponema have been recognized as the most sensitive to ecological disturbance [11] .
Some limitations for the use of ABC method
Two approaches were developed for detecting the structural and functional responses of nematode communities to natural and anthropogenic disturbances: (i) the taxonomic approach such as taxonomic diversity, maturity index and trophic diversity [11, 12] , and (ii) nontaxonomic approaches such as comparison of abundance/biomass curves (ABC method) were based on sound ecological principles instead of on statistical properties. The ABC curves are a sensitive indicator of natural, physical and biological disturbance as well as pollution induced disturbances [31] . These curves are used by some authors for detecting the physical disturbances and stress [32, 33, 34, 35] . However, unfortunately, it did not show the abilities to discriminate the main factors effected biomass between natural stress and pollution -induced stress [36] .
Stress is a disturbance applied to a system by a stressor which is foreign to that system or which may be natural to it. Pollution is an obvious stressor [37] . Indeed, stress is an characteristic of the normal function of the ecosystems [38] . Stress is also from normal ecosystems [39] and in any cases, the physical disturbance and instability of sediments were the main factors rather than pollution in maintaining the macrobenthic communities [33] . In using ABC method, ecologist expertise will not know the cause of the disturbance, if available, because the response of ecosystems is similar to both natural environmental stress and other stress. The ABC method did not show the abilities to discriminate the main factors effected biomass between natural stress and pollution stress. Many researches have concentrated on ecosystem responses, e.g. changes in community structure (ABC method). Hence, we include the ecosystem, physiological and biochemical variables in our study, we can find main cause effected biomass between natural stress or pollution stress. In this study, the ABC curves and W values indicated that a lightly stressed in sediment environmental quality in most seasons in a year, expecially in for the transfer season. The main cause may be a natural environmental stress (pH, temperature, salinity, etc. Từ khóa-Ao tôm sinh thái, chất lượng sinh thái nền đáy, chỉ thị sinh học, quần xã tuyến trùng, so sánh sinh khối/mật độ
